Ion implantation is widely used for surface treatment to modify the near surface properties of materials especially semiconductors without changing their bulk properties. In this work an investigation on the effect of implantation by Ti-ion on the mechanical properties and the wet corrosion of the high Cr and Ni content FeCrNi alloy was performed. Because of its superior properties this alloy is also well known as super alloy and often used as structure material in nuclear reactors. while the surface crystal structure was idenfied using X-Ray Diffraction (XRD). The result showed that the Ti implantation improved the surface hardness when the dose was higher than 3.58x10 16 ion/cm 2 , while the corrosion resistance increased abruptly at all ion doses. However, no microstructure change could be observed on the cross section. A thin layer which is indicated by BSE image contrast was observed in the top most surface. Analysis on the EDS spectrum revealed that the layer could be considered to be the titanium oxide elucidating the increasing of hardness and exceptionally higher resistance to wet corrosion.
Introduction
Ion implantation is applied for modification of material surfaces where no change of final dimension allowed. But historically ion implantation has been especially used for doping semiconductor materials because it allows reaching a high impurity filling factor in an irradiated matrix beyond the equilibrium limit of impurity solubility ICoNETS Conference Proceedings compared to conventional technique such as high temperature diffusion technique [1] .
It can also provides controllable synthesis of metal or semiconductor nanoparticles (NPs) at various depths under the substrate surface.
Today the mechanism of ion implantation is well establish as indicated by a large number of publication [2, 3] . However, most of them used light atoms as implanted ions. It is widely accepted by many researchers, that due to high acceleration energy the ion implantation causes both impurity incorporation and material defect or amorphization. These could lead to changing of chemical and physical properties of material in the near surface. In most cases defects can be healed by annealing at high temperature [4] . Didyk et al. used deuterium ion implantation by low energy ion irradiation beam line technique to create high hydrogen concentration in the subsurface area of some pure metals (Cu, Zr, Pd, Ti, V) and Pd-alloys [5] . They observed nanosized defects on all samples as revealed by small angle X-ray scattering. Nitrogen or other ions can be implanted into a tool steel target. The structural change caused by the implantation produces a surface compression in the steel, which prevents crack propagation and thus makes the material more resistant to fracture. The chemical change can also make the tool more resistant to corrosion.
In some applications, for example prosthetic devices such as artificial joints, it is desired to have surfaces very resistant to both chemical corrosion and wear due to friction. Ion implantation is used in such cases to engineer the surfaces of such devices for more reliable performance. As in the case of tool steels, the surface modification caused by ion implantation includes both a surface compression which prevents crack propagation and an alloying of the surface to make it more chemically resistant to corrosion.
Little publication about the implantation of heavy atoms such as Ti on steel or high alloyed steel. [6] studied surface modification of austenitic stainless steel by titanium ion implantation using RBS and GDOES at ion dose 2.3-5. 
KnE Energy
ICoNETS Conference Proceedings KnE Energy nuclear facilities the alloy must full fill additional requirement namely its resistance under corrosive environment.
Experimentals
The materials used in this work were Cr and Ni rich super alloy developed and manufactured at the center for Science and Technology of Advanced Materials PSTBM-BATAN in framework of the national program on experimental power reactor research as reported previously [9] . The chemical composition of the alloy was examined using optical emission spectroscopy (OES) and is shown in Table 1 . Prior to ion implantation the materials are cut to 10x10x5 mm of diameter using high precision disc cuter and subjected to grinding using sand papers down to 2000 roughness grade and fine polishing with 0,1 um diamond paste. The ion implantation is performed with ion energi 100 keV at current 20 µA for 60, 90, 120 and 180 minutes. Ion dosis applied were calculated using the formula D = I t/e A, I = current, t = exposure time, e = electron charge ( Figure 1 shows the result of hardness measurement. showed continuous increasing of hardness at lower dosis which decreased at high dosis [8] . This defference might be caused by the role of much smaller Nitrogen atoms. can not detect the Ti atoms, this is might be due to the vertical detection limit of EDX much lower than lateral one. It is obvious that the number of Ti atoms in cross sectional direction must be higher than those in vertical direction. This is almost 17 times of magnitude. It can be concluded that in contrast to the surface hardness, at the applied acceleration energy of 100 keV Ti implantation obviously increases the corrosion behaviour of the alloy surface for all dose applied.
Result and Discussion
The sample surface become exceptionally resistent against corrosion attack. The independency of the corrosion rate on the applied dosis implies that the corrosion resistancy is pure surface effect. This stand in agreement to the SEM result as presented above. This effect is seem to be directly related with the presence of Ti rich layer on the surface. Ti build chemical barrier to the corrosion attact or mechanical effect, the impingement during implantation cause the surface damage increases the number of defects which modify its surface property as already discussed in earlier study of Feng et al. [7] .
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Conclusion
From the observation, there is no increasing of the surface hardness of high Cr and Ni content FeCrNi alloy after Ti ion implatation at lower dosis up to 3.58x10 16 ion/cm 2 .
The hardness increase when the dose applied was higher than 10.75x10 16 ion/cm 2 .
However, the corrosion resistance in acidic solution increased significantly and is not dependent to applied ion dosis. The depth profile of implanted Ti atoms could not measured in this study because of the detection limit of the used EDX technique. But in wide range the result stand in aggreement with earlier studies.
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